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Ig 7500 ° 

AUTHORS = Hertsriken, S.D., Dekhtyar, 1.Ya., Mikhalenkov, V.S. 
and “alehenko, V M777 = 

TULLE: study of electrical transfer in stee Ls by the method ‘ 
of inert tags 

PLRICDICAL. Ukrayins kyy fizyennyy zhurnal, v. 6. No. 1. 1961, 


129.135 


VERT: This study is a continuation of a previous work (Rer. 5: 

~ ), Hertsriken, {.Ya iekhtyar, ¥ 3. Mikhalenkov, x i, Madatova, 
UF“th, 5, 79. 1960) in which details of the investigation method 
were described. In this article it is only stated that molybdenum 
inert tags were used. incorporated into the studied samples and 
that their dislocation was measured by means of a comparator with 
precision of 2m. In the present work two kinds of steel: “40” 

and "U8" with carbon contents 0,35 and 0.7.5 respectively were stu- 
died. «as inert tags are aple to move only into vacant nodes of cry- 
Stai-lattices the latter tiave to be abandoned bv iron ions. ‘The 
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direction of tags motion is opposite to that of xron ions. The 
mass of transferred ions. expressed in gram-ions equals \M : dq 


where 5S - the magnitude of the tag dislocation. q ~- the cross sec- 

tion of the sample. V - the molar volume The number of tags trans- 

fer n equals. n=: ss where V - velocity of tag motion. F - Faraday, 
i 


ji - current density. V- molar volume. Experiments were carried out 
at 945 and 1020°C. the temperature controlled by a chromium - aluminum 
thermocouple. with a direct current density of 12-15 a/mm / abstrac- 
ter's note. In the given table the current density is given as 

10° 3a/em a ‘he dependence of the magnitude of tags displacement 
from the time of passing the direct current is a linear one for 
each sample, temperature and current density. ln all the experi- 
ments it has been found that tags were displaced toward tne cathode 
and iron-ions - toward the anode. ‘the authors explain this phenom- 
enon as the result of interaction of © and re electrons, the carbon 
valency eiectrons filling the 3d energy level of iron atoms, confer- 
ring on them a negative charge At every time-moment only a part of 
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iron atoms form negatively charged jons and are able to mgrate 
toward the anode. The velocity of iron ions migration was found 
to increase with the rise of temperature which is not in agree- 
ment with experiments on .1% carbon steel ‘the authors endeavor- 
ed to detemnine the iron ions electric charge by means of the 
formula E, - Y = RTycthy where %, - activation energy of diffu- 
sion, and 0 - activation energy of the process, but found that the 
value of 0 is too similar to that of Sq and. therefore. the formu- 
la was useless They used instead another formla’ , | RT AU_ 


where z - electric charge. d - specific gravity f - specific 

electric resistance. © - diffusion coefficient. ‘the values of z : 
have beer found as follows for steel "40%: 1.4 at 945%: and 1 03 / 
at 1020° ; for steel ‘U8 9.85 at 945%: and O 32 at 1020°.., which 
proves the decrease of the electric charge with the rise of temper- . 
ature anc the rise in carvon content. These results are regarded 

by the authors as relatively correct only. This statement has 

been verified py the authors by aererining the micro-hardness of 
samples arter treazment = sample of steel “40 was subjected to 


Card 3/4 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6 


$/185/61/006/001/010/011 
Study of electrical transfer... ¥210/0305 


the action of direct electric curren: density 15.000 a/cm2. for 

4 hours az 1020°C and after quenching. the distribution of micro- 
hardness was studied The hardness of the anode part of the sample 
markedly decreased and at the cathode end, increased which proves 
the migration of carbon ions towards the cathode The cathode 

part of the sample seemed to be composed entirely of martensite, 
while the anode part was almost of pure ferrite with a few inclu- 
sions of martensite. ‘inere are 5 figures. 1 table and 9 references: 
7 Soviet-isloc and 2 non-soviet-bloc the references to the =nglish- 
language publications read as follows H.W. Mead, G.2. Birchenal, 

J. Met 8 sec. 2 1956, Metals Handbook, 4a SN. Cleveland, 1948. 


ASSOC LATION: Institut metalofiziki. aN USSR, Kiyev (institute 
of MetallLophvsics, &: UkrSsk. Kiyev? 


SUBMITTED : June 18, 1960 
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D210/1304 


AUTHORS : Dekhtyar, I.Yae, Lytovchenko, S.H., and Fedchenko, R-ll- 


TITLE: Effect of plastic deformtion on the electrical 
resistance of alloys 


PERIODICAL: Ukrayinekyy fizychnyy zhurnal, V- b, noe 2, 1961, 

, 253 - 238 
VEXT: The authors describe the influence of vacancies end disloca- 
tion in alloys on the electrical resistance of the alloys. Tnere 
exists a large amount of theoretical data on the efiect of plastic 
defornations on electrical resistance and the main purpose of this 
study was %0 check this theory as well as the authors' theory pres 
sented in an earlier publication which states that 
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e- increase of specific resistance: fg ~ initial specific resis- 
tance; Fe resistance due to one vacancy; ? 4 - resistance due to 


one dislocation; b - Buerger's vector; 1 - mean length of free dis- 
location run; f - coefficient specifying the effective number cof 
steps which are the sourre of dislocations. From this equation, 
the constants A and 3B, and hence Cy and qa Can be easily calcula- 
* é : ~t : : 

ted by plotting experimental values of ee [ey against = as 


this should give a straight line. ixoerimental resistivity meusure- 
ments were made on Fe + Mo (0.9 to 1.5 %) at room temperature and 
Fe + 1.0 at .% Ni, Fe + 0.9 at .% Wo, and Fe + 9.9 at .o V at 76°R. 
The samples were in the form of 0.5 mm diameter wire, 9 cm long ana 
they were strained up to 10 % at room temperature, and up to 150 % 
at 789K. The resistance measurements were made with a potentiometer 
and a sensitive galvanometer. For the Fe + Mo alloy measurements 
carried out at room temperature the plot of Ag/e, against =t+ gave 


straight lines implying that the principal cause of resistance in- 
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crease is due to dislocations. This can be explained by concentra- 
ting vacancies near the admixed atoms, forming a "modified admix- / 
ture". The Mo concentration in this experiment had no significant pecs 
effect, probably because it was very high (0.9 %) in the lowest 
concentration. On the basis of k determined in the previous experi- 
ment, Pa was found to be 17+10- 4un em/em-2. No appreciable change 


in resistance was found on annealing for 8 hours at 100°C after 

10 % deformation of a Fe + Mo specimen. For low temperature measu-—- 
rements the deformation was effected at room temperature while the 
resistivity was measured at 789K. After a certain deformation a 
limit in the nuswber of defects is reached and the resistivity rea- 
ches a limiting’value. By plotting these curves according to Eq. 
(1) straight lines were obtained in each case. Fe + Mo gave A = 
0.037 and B = 0.011. The curve for Fe + Ni, plotted up to & = 70 %, 
gave a straight line going through the origin implying that the 
main source of PLY e wagon are vacancies, with the relationship 
Ao/Ap, = 0.01 ¢3/2. For the vanadium alloy A was found to be zero 
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and B = 0.095. The differences between these curves are attributed v 
by the authors to the affinity of the admixed atoms for the vacan- 
cies, being greatest for V and least for Ni. Other factors which 
may affect the resistivity are the scattering of electron waves by 
point defects (vacancies) and dislocations, and the interaction of 
point defects with dislocations. There are 3 figures and 7 referen- 
ces: 1 Soviet-bloc and 6 non-Soviet-bloc. The references to the 4 
most recent English-language publications read as follows: P. 
Jongenburger, Phys. Rev., 90, 710, 1953; F. Seitz, Advances in Phy~- 
sics, 1, 43, 1952; S.C. Hunter, N.P. Nabarro, Proc. Roy. Soc., 1953 
220, 542; WeA. Harrison, Phys. Chem. of Solids, 1958, t. 5, 44-46. 


ASSOCIATION: Instytut metalofizyky AN URSR m. Kyyiv (Institute of 
Metal Physics AS UkrSSR, Kiyev) 


SUBMITTED: June 18, 1960 
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AUTHORS; Dekhtyar, I.Ya. and Madatova, E.G. 


TITLE: Change of the Magnetostriction Saturation During 
Annealing of a Hardened Ferromagnetic 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.1ll, 
No.4, pp.507-512 


TEXT; In an earlier paper (Ref.1) the authors have shown 


that the change in the coercive force under conditions of 
low-temperature annealing of a ferromagnetic which has been 

hardened from a high temperature is due to the fact that the 
dislocation loops arising during hardening increase with vA 
increasing annealing time, This leads to an increase in the /, 
dimensions of the dislocation loops which, in turn, brings a 
. about an increase in the coercive force, The maximum possible 
increase in H during annealing is determined by the time 

required for thie confluence of all point defects to the dislocation 
loops to take place. From this time onwards H remains almost 
unchanged. The authors investigated the changé in the 

saturation magnetostriction during low-temperature tempering 
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of ferromagnetics originally hardened from a high temperature, _— 


The case is considered where the hardening temperature is higher 
than the Curie point and sufficiently high to produce dislocation 
loops. According to earlier work (Ref.1 » for nickel as a 
ferromagnetic, the required conditions are satisfied by hardening 
from temperatures above 900°C, In this paper a new method of 
measuring the saturation magnetostriction is described, which is 
based on studying the kinetics of the change in the magneto- 
striction of low-temperature annealed nickel, previously 

hardened from 900, 1000 and 1100°C, The use of this method 

for investigating changes in the saturation magnetostriction 

is also described. The method is based on applying the 
quadrature dependence of the sag of a suspended wire A on 

its length (Fig.l): 
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(-f 2 28 
ee eee hy. 
4 3 ¢? 


In Fig. 1, AG is the initial sag in the absence of any field 
and Any is the absolute change in this quantity on 


switching-on the saturation field, H. The sensitivity of 
the method is of the order of 10°‘ for initial Specimen 
lengths of 100 ~ 120 mm. The main advantages of the method 
are its high sensitivity and speed. The formula used for the 
Calculations was applied by S.D. Gertsriken and one of the 
authors for creep tests. The method was used for studying 
thelinetics of changes in the magnetostriction of nickel, 
tempered at low temperatures after being hardened from 900, 

1 000 and 1 100 °C. The plots, Figs. 2 and 4, show the 
dependence of the saturation magnetostriction hs of nickel 


originally hardened from 900, 1 000 and 1 100 “C. respectively, 
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on the time of tempering at a tempering temperature of 100 26; 
The obtained relations are explained on the basis of the 
concept that germination of regions of remagnetisation occur 
on semi-fixed ring-shaped dislocations which are produced 
during hardening of nickel from low temperatures. On the 
basis of experimental data, the energy parameters were deter- 
mined which characterise the behaviour of defects in the 


metal. There are 5 figures and 6 references: 2 Soviet and 
4 non-Soviet. 


ASSOCIATION: Institut metallofiziki AN UkrSSR (Institute of 
Physics of Metals, AS Ukrainian SSR) 


SUBMITTED: June 15, 1960 
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Fig. 1: | Fig. 2: Fig. 4: 


2 
L Bpeme ommuta,vacet Spema ommuea, voce: 
Aime of lemperingour an, Emme of tempering hour 
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a J 
> Fed 
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25913 8/126/61/012/001/004/020 


1B Bio £073/E535 
AUTHORS: Dekhtyar, I. Ya. and Levina, D. A. 
TITLE: “Study of the influence of plastic and elastic 


deformation on the coercive force of ordering and 
non-ordering elloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.1, 
PP. 30-37 


TEXT: Ya. 8. Shur and V. A. Zaykova (Ref.12: FMM, 1958, 4,3) 
found that tensile stresses lead to a displacement of domain 
boundaries and they assume that, under the effect of elastic 
loads, the direction of easy magnetization in a single crystal 
which is nearest to the axis in which the tensile stresses are 
applied will become the direction of still easier magnetization, 
The authors of this paper studied the influence of plastic 
deformation on the coercive force of nickel and of iron-base non- f 
ordering alloys containing Al (2.5 and 6%) and 8% Cr, binary 
ordering alloys Ni,Mn (23.7 at.% Mn) and Ni,Fe and ternary 
ordering alloys Co-Ni-Mn (No.1 - 20% Co; 60% Ni, 20% Mn; 

No.2 - 40% Co, 40% Ni, 20% Mn; No.3 - 60% Co, 20% Ni, 20% Mn). 
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All the alloys were produced from high purity materials in a high 
frequency furnace in an argon atmosphere, The ingots were forged 
into rods, homogenized in vacuum at 1000 to 1200°C for 150 hours, 
machined to a depth of 2 to 3 m= and then drawn into wire of 

2 mm diameter (specimen length 30 mm). The specimens intended 
for studying the influence of elastic deformation on the coercive 
force were 0.41 mm diameter and 30 mm long. Following that, all 
the specimens were covered by w film of aluminium oxide and packed 
into nickel foil and, to relieve the astremes the specimens were 
‘nmnealed in vacuum for two hours at the following temperatures: 
900°C (Fe-Al alloys), 750°C (Fe + 8% Cr) and 1000°C (Ni.Mn, 

Ni,Fe, Co=-Ni-Mn), After preliminary annealing, the specimens of 
th® ordering alloys (Ni,Mn, Ni,Fe, Ni-Co-Mn) were subjected to an 
ordering anneal. The specimans of the Ni_Fe alloys were annealed 
in vacuum at 450°C for 170 hours, those of the Co-Ni-Mn alloys 
were annealed at 430°C for i150 hours. The specimens of the Ni_Mn 
alloy were subjected successively to the following heat treatments: 
276°C - 95 hours, 310°C - 101 hours, 340°C - 50 hours, 355°C - 

4? hours, 440°C ~ 28 hours. Following that, some of the 
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specimens were water quenched from 44o°C, whilst for the others 
annealing continued as follows: 500°C = 13 hours, 520°C ~- 13 hours, 
525°C - § hours, 530°C - 5 hours, 550°C - 8 hours, 580°C - 5 hours, 
600°C - 8 hours, 620°C - 5 hours, 650°C -~ 5 hours, After annealing 
at 650°C all the specimens were water quenched. Thus, each 

group of the Ni,Mn specimens was characterized by a definite degree 
of ordering and°for each of these coercive force, Hos Oe vs. 
degree of deformation, «,% , Curves were obtained, Fos, Ni 
and for the non-ordering alloys, the curves H vs. e/4 
represent straight lines, which confirms the dependence How 
if data on internal friction in iron are taken into 
consideration, Thus, the incrense in coercive force on increasing 
the degree of plastic deformation is due to the braking of 

the domain boundaries on the continuously increasing number of 
dislocations. The results for the ordering alloys after plastic 
deformation are plotted: in Fig.3 for Ni.Mn (for specimens 
annealed at the following temperatures: Curve 1 = 490°C, curve 2 - 
4hO°C, curve 3 - 650°C); in Fig.4 for Ni_Fe (curve 1 = annealed 

at 450°C, curve 2 ~ quenched from 1000°C}; in Fig.5 for the 
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alloys 20% Co + 60% Ni + 20% Mn (curve 1); 40% Co + 40% Ni o 20% Mn 
(curve 2); 60% Co + 20% Ni + 20% Mn (curve 3) ordered 
state, ------- disordered state). Fig.6 shows the dependence of 
the coercive force on the degree of elastic deformation for the 
alloys Fe + 8% Cr (curve 1 - left-hand scale a Oe) and the 
alloy Fe + 2.5% Al (curve 2 ~ right-hand scale’ H , Oe), In the 
case of ordering alloys, the coercive force during plastic 
deformation is determined by the interaction of two processes: an 
increase in the density of dislocations, which leads to an 
increase in H_, and a destruction of the ordering, which leads 
to a decrease in the coercive force. In the case of elastic 
deformation of the alloys Fe + 2.5% Al and Fe + 8% Cr, the 
coercive force in the elastic deformation range decreases with 
increasing degree of deformation, This is explained by the fact 
that the elastic stretching leads to a redistribution of the 
directions of easy magnetization in such a way that in each block 
the direction which is nearest to the direction of the tensile 
stress will become the direction of easier magnetization. This 
state corresponds to the lowest boundary energy, which leads to a 
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decrease ‘in the coercive force, In polycrystalline specimens the 
coercive force will not always decrease’ with increasing degree of 
elastic deformation. It will depend on whether the crystallo- 
Sraphic anisotropy of the lattice or the axial anisotropy caused - ; 
by the tensile stresses is predominant. The first factor brings | 
about a decrease in the coercive force, whilst the second leads to’ 


and 8 non-Soviet-bloc. The references to English-language 
publications read as follows: Ref.5. Koster; W., Bangert, B ar : 
Acta met., 1955, 3, 274; Ref.11, Brown, N., Herman, M., J.Metals, 
1956, 8, sec.2, 1353). ' 


ASSOCIATION: Institut metallofiziki AN UkrSSR 
(Institute of Physics of Metals AS UkrSSR) 


SUBMITTED: February 16, 1960 (initially) 34 , a 
November 12, 1960 (after revision) ; toe 
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27h75 
8/032 61/027/009/014/019 
19.6200 B101/B220 
AUTHORS : Dekhtyar, I, Ya., and Madatova, B, G. 
rr 
TITLE: Exchange of experience 
PERIODICAL: Zavodskaya laboratoriya, Ve 27, no. 9, 1961, 1166 A 


rotated, relay 6 reverses the direction of rotation of motor 7, on the 


after every individual rotation, Counter 9 records the number of oyolea 
of thermal treatment. The 8pparatue was used for Studying the deformation 
of aluminum, Silver, gold, and Platinum 8peoimens on cyclic quenching dn 
vaouo. Vacuum o1] wag filled into tube 3 sealed at its bottom end; 
furnace 1 and disk 8 were put into an evacuated vessel, Cyclic quenching 


- 0309930001-6" 
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rasulted in a ohange of the diameter and length of the specimens, but their 
volume remained practioally constant. [Abstracter's note: Complete : 
translation], There is 1 figure. vA 


ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of 
Physics of Metals, Academy of Sciences UkrSSR) 


Fig. Scheme of the apparatus for cyclic thermal treatnent are 


Ni 
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BO19/B05 
AUTHORS: Dekhtyar, I. Ya. and Mikhalenkov,V. 5S. 
TITLE: The Temperature Effeot Produced Upon the Angular Correlation 


of the }} -Quanta Formed During the Annihilation of Positrons 
and Electrona in Bismuth 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No.1, pp. 63-65 


TEXT: In an earlier paper the authors investigated the angular dis- 

tribution of the \ ~quanta formed during the annihilation of positrons and 
electrons in bismuth at room temperature, The investigations were carried 

ous on a bismuth single crystal and showed a marked anisotropy of the 

energy surface cross section which is perpendicular to the main axis of 

the crystal. The anisotropy is about 14%. The angular correlation curves, 
among other things, depend on the interaction of the positrons and the lat- / 
tice vibrations. It is therefore of importance to know the effect produced 

by temperature upon the angular correlation. In Fig. 2 the mean values of _ 
the maximuz. momenta of the electrons in nc-units (m = photon Mass, 

¢ = velocity of light) for 300°K (curve 1) and for 90°K (curve 2) are 
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The Temperature Effect Produced Upon the §/020/'61/136/001/010/037 
Angular Correlation of the f- tanta, Formed 3019 /BO56 

During the Annihilation of Positrons and 

Electrons in Bismuth 


8raphically represented. As may be seen, the anisotropy at 90°K is much 

lower (about 8%) than at 300°K (about 159%). The results obtained indicate 

a change ir the character of the positron-electron anrihilation. In the r 
case of low positron energy, the single-photon annihilation is Considerably 
less probable than the two-photon annihilation, In the case of positron 
energies of about 10m, (m, is the pesitron mass), the ratio between the 


single-photon annihilation and the two-photon annihilation in bismuth is 
0.2. The difference between the surfaces bounded by the curves 1 and 2 in 
Fig. 1 yields the decrease of the total number of positrons taking part 

in two-photon annihilation. This decrease is,in the given case, 30%. The 
authors thaak A. A. Smirnov and M. A. Krivoglaz for discussions. There are 
2 figures, | table, and 3 references: 2 Soviet and 1 U3. ; 


ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of the 
Physics of Metals of the Academy of Sciences UkrSsR) 
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Electrons in Bismuth ; 


PRESENTED: July 15, 1960, by G. Y. Kurdyunov, Academician 
SUBMITTED; July 13, 1960 


Legend to Fig. 1: Angular distribution of {quanta «t 90°K (curve 1) and 
at 300°K (curve 2), Legend to Fig. 2: Angular diagram of the effective 
Maxinum oe of electrons in bismuth at 300°K (curve 1) and at 90°K 
curve 2), 4 : 
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B‘04/B102 
AUTHORS: ity i.e Ya., and Mikhalenkoy. V. s, 
TITLE: Bre, “hz angular correlation of gamme. quar: 
“Hop. 3." @leetron annihilation in zin: 
PERIODICAL, bao: . ;auk SSSR. Doklady. v. 140. no. ob 
wee . 
TEXT: Phe ants ; sed the anisotropy in tif electron ae 


zinc single w sya: ‘498 % Zn). Because of the differen: ©. 
distances i: t+. -lane (2.6995 £) and in ‘He Plane pe 


Principal axis (:.:.: 2) a considerable anisctrdyy of the ~ ee Ras 
tum was te he ea.. ° § Dhe angular distribution of the po: boot? gba 
measured at nitr «> .-,; room temperatures. Tha, halfewrdtrs 

distribution cur.. -- unambiguously related to the maxin:. 

momentum (R. BE, ¢:+ ». T. Stewart, Phys. Rev., 98. d&e A 
half-widths -f t., -. >a gamma quantum distributions oe 

the princips! a.:3° 3 by (perpendicular to the princ: pa! 

follows: _ 
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Study of tie MPa. ‘relation of ,. B‘04/B!0;: 
y 300¢K 
be ete : 4eé 
Loh 5? 
The anisotr - . :f-wadths at toth temperatures 
effective ni... | ‘m2 momenta are determined frop ae 
Part of the -; - curves. The Tesult is the San: : 
tropy. Dat. . “ptibility of zine crystals (1. 4. 
Rev., 71, 55: (3 / 5.78. Reve, 26, 413, 60" (1949)% 4. 
ratures ars eis -'a these results. There is a Qua: 
ity between 4. °- vy in Susceptibility and the ari. 
maximum ele. it, - « If the ion Contributicn to a. 
Susceptibiiie: ..  ,, pic, the electron contribution 5 1; - 
bility will be oclug, — = 4.9) 310°"; %, 6? ae 
Struction «1; as ar :.3tribution curves is discusaed, it: 
that part cf th. . ‘:) 8 with a momentum p> B, are produ = 
lation of 4.05.... : “he contribution of d-electrons . 
direction ws &. 200: “1 in paralle? Cirection With an 
temperature oh. ‘wo the curve of angular Correlation - 
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This corresponds to a contribution of single-photon annihilation. The 
authors thank I. A. Naskidashvili for having grown the single crystal. 
There are 1 table, 3 figures, and 8 references: 4 Soviet and 4 non-Soviet. 
The 2 most recent references to English-language publications read as 
follows: N. F. Mott, H. Jones, The Theory of the Properties of Metals 
and Alloye, London. 1938; A. 7. Stewart, Canad. J. Phys., 35, 168 (1957). 


PRESENTED: May 20, 1961, by G. V. Kurdyumov, Academician 


SUBMITTED: May 18, 1961 
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Konobeyevskiy, 3. T., Corresponding Member, Academy cf Sciences 
USSR, Reppe ie 


Deystvive vadernykh dzlucheniv na materialy (Me Effect of 
Nuclear Radiation on Materials). Moscow, Izd-vo AN SSSR, : 4 
1952. 383 p. Errata slip anserted. 4000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Otdeleniye tekhni- 
cheskikh nauk; Otdeleniye fiziko-matematicheskikh nauk. 


Resp. 84.: S. T. Konobeyevekiy; Deputy Resp. Ed.s &. A. 

' Adasinskiy; Editorial Board: Pp. L. Grugin, G. V. Kurdyumov, 
B. M. Levitskly, V. S. Lyashenko (Deceased), Yu. A. Martynyuk, 
Yu. I. Pokrovskiy, and N. F. Pravdyuk; Bd. of Publishing 
House: XM. @. Makarenko; Tech. Bde! T. V¥. Polyakova and 
I. N. Dorokhina. ; ’ 
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The Effect of Nuclear Radiation (Cont.) 30V/6176 


‘ PURPOSE: ‘This beok is intended for personnel concerned with 
nuclear materials. 


COVERAGE: This is a collection of papers presented nt the 
Moscow Conference on the Effect of Nuclear Radiation on 
Materials, held December 6-10, 1960. The material reflects 
certain trends in the work being conducted in the Soviet 
scientific research orginigation. Some of the papers are 
devoted to the experimental study of the effect of neutron 
drradiation on reactor materials (steel, ferrous alloys, 
molybdenum, avial, graphite, and nichromes). Others deal 
with the theory of neutron irradiation effects (physico- 
chemical transformations, relaxation of internal stresses, —_— 
4nternal friction) and changes in the structure and proper~ 7) 
ties of various crystals. Special attention is given to 
the effect of intense Y-rediation on the electrical, 
magnetic, and optical properties of metals, dielestrics, 

_ and semiconduscsors. 


—" 
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The Effect of Nuclear Radiation (Cont. ) S0V/6176 


Andronikashvili, E. L.,. N. a Politov, and M. Sh. Getiya. 

Effect -of Irradiation in a Reactor on Structure and Hardness 

of Alkali-Halide Crystals 27T 
The irrediation was conducted in the IRT-2000 Reactor at 
the Physics Institute of the Georgian Academy of Sciences. 


Orlov, A. N. Use of Electronic Computers for Calculating 
Radiation Disturbances in Metals 288 


——— 
\Dekhtyar, I. Yas? and A. .M.. iayev. Change in Physical 


Properties of Ferromagnetic Metals and Alloys Caused by 
Y -Radiation 294 


eevtsriken, S. De (Reseased), and N. P. Plotnikova. Effect 


of Y-Irradiation on Processes of “Ordering and Disordering in 
Fe-Al Alloys 306 


vity of Cadmium Selénide ; 308 


Konozenko, I. D., V. I. Ust'yvanov, and A. P. Galushka. 
¥-Conducti : 
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3,/601/62/000/015/003/010 : 


AQOH/AL2T : 
AUTHORS: __Dekhtyar, I.Ya., Mikhalenkov, V.S., Fedchenko, R.G. 
TITLE 3 Rating of the interatomic action in ferrochronium alloys at high 
temperatures 
SOURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut metalofyzyky. Sbornik 


nauchnykh rabot. mo. 15. Kiev. 1962. Voprcesy fiziki metallov 1 
metallovedeniya, 117 - 122 os 


TEXT: The authors investigated the paramagnetic susceptibility vs tempera- 
ture curve of ferrochromium alloys containing 12.4, 24.5, 33,6 and 41.6 atomic b / 
Cr, respectively. The alloys were smelted in an induction-type vacuum furnace. v 


The ingots were homogenized for 50 hours at 1,200 C, and ‘then forged and drawn to a 
2 mm in diameter with subsequent 3-hour annealing at 900 © to relieve the drawing : 
stresses: The paramagnetic susceptibility vs temperature curves obtained proved 

that the tested alloys comply with the Curie-Weiss law. A number of formulae and 

“a table are presented. The investigation results reveal that, if in changes of 

. the state of the solid solution, magnitude n is changed in the same direction as 
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8/165/62/007/012/011/021 


D234/D308 
AUTHORS: Dekhtyar, I.Ya. and Polotnyuk, V.V. 
rece ete eanee 
TITLE: he change of coercive force after annealing 


deformed Ni alloys with additions of cerium, 
praseodymium and gadolinium 


PERICDICAL: Ukrayins'kyy fizychnyy zhurnal, v. 7, no. 12, 
1962, 1324 - 1333 : 


TEXT: The concentration of Ce, Pr, Gd was 0.1 to y 
0.4 % by weight. Specimens (0.8 mm in diameter) were annealed 

in Ar at 1000°C for 2 hours, then subjected to torsional deforn- 

ation up to nd/1 = 0.7, and heated to 250° - 670°C at 1073 mm He, 

after which the coercive force was measured. Conclusions: 1) In- 

crease of Ue, Pr, Gd concentrations leads to a nearly linear in- 

crease of the coercive force, both after initial annealing and after 
deformation, with maximum variation in the case of 0.4 % admixtures 

(by udout 15 % after deformation). 2) The rate of variation of 

the coercive force is not affected by admixtures up to 0.1 % but. 
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74305262 /001 /012/011/o, 
The Change of Coercive force ,,, D234/D304 
\ 


is Considerably 1ncreaseq by larger admixtures 3) X ray investiga. 
tion o the Alloy With 0.4 Gd gs no ont Y8tallization below 
5200¢, even on Prolonceg annealing, At 5700 ecrystallization wag i 
Observeg 5 Minutes after the beginning of annealing, For the low Ve 
temperature Stage it is Calculated th 
; : 2/3 
set NY ae 

in (4 BANE FeeR AN, (aD c/ kT) (8) 

and, for the high-temperature Stage 
= fs CT 1 
“4 H/ © max * (kT/p 6 ee ee or (19) 


ASSOCIATION, Tustytut me talofizyky AN uRsR, Kyyiv (Institute 
Of Meta) Physica as Ukrssr, Kiev) 


SUBMITTED, May 23, 1962 
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SUBMITTED: April 21, 1961 
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TITLE: 


“AUTHORS: Dekhtyar, I. Ya., Madatova,’ E.G. 
§ 5 eecenninreenattcneen penetra tenner ney * 


‘Effect of cyclic heat treatments on the 
and alloys, 
SOURCE: Metallovedeniye i terfnicheskaya obrabotka; 
; metallovedeniyu i termicheskoy o'srabotke 
Moscow, Metallurgizdat, 1962, 29-34, 
i 
TEXT: The paper describes 


elongation of a metadlic body 


upon multiple high-temperature quenching. 


metals, and (b) the effect of 
solid solutions (SSS), 


length: 100-150 mm. 
of Cuand Au, a brass, 
(T) 500-1,000°C. Fora 
elongation equation, ¢ = 
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volumetric properties of metals: 
ie 
materialy konferentgii po 
» $O5t. vg. Odesse v 1960 g. 


Me 


1 = b 
an experimenzal investigztion of the mechanism of 
in one direction and contraction in another direction 


More Specifically, the investigation 
comprised: (a) The effect of multiple quench (MQ) on the voluntetric Changes ‘of 


MQ on the decompo 
Effect of MQ on volume 
mm diam and strip 4 mm wide and 0.1-0-2 mm thick were 
Pure (99.99%) metals, 
and a+ brass, were tested. 

given number of T cycles (e. ge, 
A exp (-U/kT), appears valid (A ard U are certain material- 


sition rate (DR) of supersaturated 
changes: Wire spécimens 0.5-0.9 
employed. Specimen 
namely, Ag, Au, Pt, and 59;50: alloys 
Quench (Q) temperdtires 
1,000) the empirical 
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Iffect of cyclic heat treatments on the volumetric ... $/&10/62/000/009/002/013 
: ty 
dependent constants). The macrodeformation thus obtained @ppears to be the gum- 
mation or accumulation of the microdeformations derived from each single T gycle, 
which may be attributable to an excess concentration of vacancies obtained after 
.. each Q and the character cf their motion as a result of interaction with dislocations, 
_;¢ Itis found that the value of the constant U is indeed close to that of the energy-of 
~, vacancy formation. Effect of MQ on the DR of SSS: Several Ag- and Cu-based 
alloys with various admixtures were prepared. Photos and test-data graphs pre 
shown for an Ag-Gu alloy containing 6 wt-% Cu. This alloy was qualitatively 
representative of others tested. A Single Q produced intense grain growth, thicken- 
ing of grain boundaries, and appearance of porosity. The T and time dependance 
- of hardness (H) is taken as a representative characteristic, and it is found that MQ 
Sp2cimens attain their H maximum upon a change in anneal T more rapidiy than a 
SQ specimen, even though the value of the maximum H is lower than in the SQ'spe- 
cimen, a phenomenon that indicates an acceleraticr. of the decomposition (D) of the 
SSS and also an acceleration of the process of coagulation of the precipitating parti- 
cles of the new phase. } ~ray-diffraction studies, in agreement with microstrgctural 
and H investigations, show that during the aging ofa specimen the second phase 
appears much more rapidly in MQ specimens than in SQ Specimens. In summary, 
- the effect of MQ on the volumetric changes in Ag, Au, and Pt point to the conclusion 
that in slender specimens MQ leads toa considerable dislocation density, attended 
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by great internal stresses in the solid-solution crystals, and siace the D of the solid 
solutions is a diffusion process, the presence of internal stresses must afford an 
acceleration of the D process as observed in the present investigation. There is no 
detailed theory of the D of SSS on the basis of dislocation concepts at this time. 
Further investigations and accumulation of additional data are required to clarify the 
function of dislocations and other defects of the crystalline structure in the process 
of the D of the SSS. There are 7 figures and 2 Russian-language Soviet 
references. : 


ASSOCIATION: Institut metaliofiziki, AN SSSR. (Institute of Metals Physics, 
Academy of Sciences, USSR). 


‘ 
4 
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$/601/62/000/0 16/007/029 : 
£193/E383 cou 


_: AUTHORS: Gertsriken, S.D. (Deceased), Dekhtyar, I.Ya. and | 
Pare Kumok, L.M. oo aes ‘ : 
; DITLE: A study of the behavior - of defects formed in chromium 
eet and niobium during filing 
SQURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut metalo- 
mY fyzyky. Sbornik nauchnykh rabot» no. 16. Kiyev, 
1962. Veprosy fiziki metallov i metallovedeniya. 
pie 55 - 58 
TEXT: Plastically c&formed specimens of 99. 99% pure Nb and 


99.9% pure Cr were obtained by filing with various types of files, 
the degree of deformation varying with the size of the filings : 
which were separated into fractions by sieving. X-ray diffraction . 
analysis was used to determine the effect of the size of the 
filings (i.e. the degree of deformation) on the block dimensions 
D., the magnitude of the stresses of the second type Safa and 

the dislocation density N in the metals studied. It was shown 
that with decreasing size of the particles D decreased and Aa/a 
dncreased. -At eal prticle size thedegreeof deformation was higher in Nb, 

; Card 1/2. H 
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i. 


‘the block dimensions reaching a value of 2.3 x io? em in the 

>. - 16 p. fraction in the case of Nb, and in the 1 =- 35’ » fraction 
‘in the case of Cr. N increased with decreasing particle size, 
reaching saturation in filings of the 1 ~ 18 » fraction. 

There are 1 figure and 2 tables... ‘ 


nied SUBMITTED: January 26,. 1962 
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Studying the behavior of defects occurring in chromium and niobium 

ee their deformation by filing, Sbor. nauch, rab. Inst metallofiz. 

AN URSR no.16:45-58 '62. (MIRA 16:5) 
(Chromium--Metallography) (Ni oblum-—Metallography) 
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£193/2384 
AUTHORS: . Dekhtyar, I.Ya. and Shalayev, -AuM. 
TITLE: _ The effect of y-radiation on some properties of 
ig — deformed metals ”S 
“SOURCE:  Aleademiya nauk Ukrayins'koyi RSR. Instytut metalo- . 


fyzyky. Sbornik nauchnykh rabot. no. 16. Kiyev, 
1962. Voprosy fiziki metallov i metallovedeniya. 
48 - 54 


TEXT: The effect of y-radiation on the microstresses and 
“eoncentration gradients in Fe-Cr (8, 10, 12% Cr), Fe-25 at.% AL 
and steel Y8 (U8) specimens was studied. The test pieces, in the 
“form of strip 30 - 35 mm long and 0.3 mm thick, were homogenized 
--and then bent over a 60.mm radius in a suitably-shaped vice. The 

‘ bending operation was carried out at 720 © on FecCr alloys, 

at 620 and 1200 °C on the Fe-Al alloy and at 850 C om steel u8; 
after bending the specimens were held at the temperature for 

1+ 1.5 min and then water-quenched. The radius r of the i 
‘specimen was determined, after removal from the vice, from the | H 
! depth of the arc curvature. The specimens, either free or clamped : 
Card 1/4 _- ee ees | 
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sno flat vice, were ena bombarded with yeoradiation and the 
' yesultant changes Ao” in the internal microstresses were calcu- i 

lated fxom the formula: 


bos Bt 


where “E is the Young modulus, 2 the half-hickness of the 
‘Specimen and xr its radius after the irradiation treatment. 

° For comparison, Ao -was also determined in specimens held in a 
:. -flat vice but. not irradiafed.- Typical results are reproduced in 
“Bigs 1, whege Ao (kg/mm”) is plotted against the y-radiation 
- dose (yf cm”), the various curves relating to the following Fe-Al 
alloy specimens: 1 ~ bent at 620 °c and irradiated in a flat vice;: 

2. bent at 620 °C and aged in a flat vice without irradiation; 

5 = bent at 620 °C and irradiated without clamping; & — bent at 
_ 1200 °c ard irradiated in a flat vice. The following explanation 
was postulated of the y-radiation-induced relaxation of internal 

i microstresses observed in the course of the piresent investigation. 
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“Fraenckel pairs or more complex (dislocation-type) defects are 
“formed in the metal as a result of y-radiation. These defects 

have inc:reased mobility at the moment of their formation and 
-migrate ‘to the microstress regions, annihilating defects formed 
“during the preliminary deformation and, consequently, leading to... 
-Yelaxation of internal stresses. In general, it can be stated that: 
(Yeradiat:ion reacts with metals. and induces in them processes that 
“Lead to the formation of a structure more approaching the state of |: 
equilibrium. Similar results were obtained during studies of the a 
effect of y-radiation on the coercive force of nickel wires i 
preliminarily deformed in torsion; the higher the degree of a 
“preliminary deformation, the greater was the y-radiation-induc ed : 
“decrease in the coercive force of the test pieces. An additional, 
“more direct proof of the y-radiation-induced increase in the = | 
"mobility of atoms was obtained in the following manger. Specimens | 
--of- 27% Mn-Ni alloy were vacuum-annealed at 1000 © for 1h. Po 
A-concentration gradient was formed in the surface layer as a result, 
of volatilization of Mn. Measurements of the width of the (311) | 
and (200) diffractions at half~height of the maximum, before and | 
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| efter y-irradiation, showed that this treatmon: brought about a 
.. considerable decrease in the Mn~coneontration gradient. 
There are 5 figures. es a 4 
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AUTHORS: Dekhtyar, 1 ++ Madatova, E.G, 

TITLE: atometric investigations on nickel and silver, 
ee LS - quenched: from high. temperatures i 
SOURCE: Akademiya nauk Ukrayins'koyi RSR, Instytut metalfyzyky, © 

ew ae. 2 Soe Sbornik nauchnykh rabot, no,16. Kiev, 19652, Voprosy i 
fiziki metallov i metallovedeniya. 3-67 


: hanges were determined by measuring the © 
cMange in the deflection of a catenary of the test material in the 


-2 te 0.3 mm thick and 120 to 150 mn long. This 


» or pure silver, quenched from 790 to 900°C, 


| these loops. ~The calculated density 

0.92 x 10°15, 3.43 5 10-15 ana 8 
1009 and 1100°C respectiv 
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of the loops was 7 
-47 x 10-15 for nickel at 900, 
ely, the corresponding calculated loop 
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|, Dilatometric investigations ... B111/E451 

* diameters being 1120, 1090 and 880 A; _ ¢orres ponding values for | © 
‘silver were 1,51, 3.88 and 5.5 x 10-16 at temperatures of 700, 800° 
“and 900°C with loop diameters of 1770, 1470 and 1280 8, Thore are 

@ tables. — tek ee ot 


“SUBMITTED: . January 5, 1962) 
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Studying the rate of remagnetization during the repeated hardening 

of iron-silicon alloys, Sbor, nauch, ral. Inst.metallofiz, AN URSR 

no.16268=70 °62, (MIRA 1635) 
(Iron-silicon alloys-—-Hardeniny) (Magnetization) 
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B106/B112 
AUTHORS: Dekhtyar, I. Ya., and Madatova, E. G. 
TITLE: Change of coercive force on tempering of hardened ni-xe. 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
ve 26, no. 2, 1962, 270-273 


TEXT: The connection between magnetic (domain) end dislocation structur- 
of ferromagnetics was investigated. For this purpose the authors studies 
the change in coercive force H, on low temperature tempering of pure 


nickel which has been hardened by quenching from 900, 1000, 1100°C. The 
specimens were 70 mm long and 0.4 mm thick wires. After hardening ihey 
were tempered at 100°C for 18 hrs. H. was measured every hour (Fig ‘) 


Calculation of the coercive force as depending on the time of low 
temperature tempering was in good agreement with the experiments 
According to I. Ya. Dekhtyar and E. G. Madatova (Ref. 1: Izv. vyssh 


uchebn, zaved. Fizika, no. 1, 63 (1961)), she coercive force beccmes a 
practically stable after sufficiently long tempering at 100°C of high a 
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temperature hardened nickel. This behavior occuxs as soon as practically 
all existing point defects have migrated to the periphery of the prismat:: 
deformation loops and the regions of remagnetizazion are growing nc 
longer. Nickel specimens in this state were subsequently tempered at higr 
temperature (700°C) until H, became equal to H). Coercive force Wes 


measured every now and then during the tempering (Fig. 1)- It decreases 
exponentially with proceeding time of tempering according tc the law 


H, Co H, + AH exp(-at). The change in free energy of the system was 


considered taking into account the kinetics of formation and growth of 
nuclei of the "excess" phase. "Excess" phase are the loops of prismat:: 
dislocations which after long low temperature tempering reacn ceriair 
dimensions: The equations 

1 j 

dr/at = -o(a)|2— = | 
er 

for the rate of coalescence of the dislocation loops (Ref. 6, see oeior) 


and Hw?) = o,7d,N <0 >272 7/197 


ghd Nesey for the depend2nce of the soersive fir - 


) 
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on the size of the dislocation loo 
: ps (Ref. 1) were made the starti 
points, r - size of the dislocation loops, Tor ” critical Size a ke 
respective temperature of experiment (dislocation loop with r.r__ vanish 
loops with r> Eats ) 
P ee will grow); D(T) = function depending on temperature in 


~ densi t of ma ti (+) ft t ti t f 


ey 
1 7 thickness of the "plate! (in the oase in question nearly equal to the 
coe diameter dys Ne = number of dislocation loops in a orystal of 
Size L, r =~ mean eine of the loops, I, ~ suturation magnetization. The 


Calculationa yiel = 
yielded ABn ay AroMs where A = 03 Raye 1 hea 


no = noexp(st = Onp r 
s gexP (Bt) 4 Rg anzN./4, 1 mur exp(; t). this expression means 


that the maxi mum change in ecoereai ve f exrae on te mp r ing 
. - t 0 is determined by 
the maximum radiu f the fo) Ww rs v t b f 
8 0 lo Ppa ith rr ang d the ini bial ‘number oO Y 
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all existing flows on the loops of the prismatic dislocations. There are 
3 figures and 7 references: 2 Soviet and 5 non-Soviet. The three most 
recent references to English-language publications read as follows: 
Kimura H., Maddin R., Kuhlman-Wilsdorf D., Acta metallurgica, 7, no. 3, 
145 (1959); Ref. 6: Silcox J., Whelan M. J., Philos. Mag, 5, no. 49, 1 
(1960); Johnson C. A., Philos. Mag., 5, no. 60, 1255 (1960). 


Fig. 1. Dependence 
of coercive force of Ni 
on glowing time. 


a 


Legend: (1) glowing at 
100°C; 3 glowing at 
700°c; (3) hrs; (4) min. 


Oo & 8 hve d SO 60 BR S20 tog 
ty ap 
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B106/B104 
AUTHORS: Dekhtyar, I. Ya., and Shalayev, A. lH. 
ee 
TITLE: Effect of lattice defects on the displacement velocity of 


the domain boundaries 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v 26 
no. 2, 1962, 273-276 


TEXT: The effect of lattice defects on the rate of magnetization cf pure 
nickel (99.99 %Ni), of an Ni-Cu alloy (30 % Cu), end of an Fe-S: alicy 
(4 % Si) was studied. The specimens were 50 mm long and 3 mm thick 
polycrystalline cylinders. As the specimens were no single crystals with 
simple domain structure, the authors did not obtain the velocity cf 
displacement of the domain boundaries but only the rate of msgnetizavion 
of the specimens which is proportional to the velocity of displacement. 
Two coils were wound around each specimen, one for magnetization cf the 
specimen and the other for measurement of the induction appearing when 
the field is applied to the specimen. The curves of the currents induced 
in the coil were recorded on a film by a loop oscillograph. Ali specimens 
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Effect of lattice defects on... B16 /B104 
were examined after tempering or after plastic deformation by <wisting o 
after sedioactive irradiation. The latter was done in two ways: e_th2: 


by gamuas from a €0°° preparation or in a reactor with filtraticn ci 


therma. neutrons by a cadmium filter. The thermal neutrons catse a flux cf 
gamma quanta which act upon the specimen in addition to the fast neutrons J 
Plasti: deformation causes dislocations in the material. Irradjiatis- wi- “ 
gamma quanta causes paired Frenkel' defects and complex disiocations Alse 
the fast neutrons cause dislocations. Therefore, in the described treatmen 

of the specimens imperfections will arise which are a resistance te the 


migrat:on of the domain boundaries. Fig. 1 shows the dependences :f 
magnet:.zation rate of Ni-Cu specimens on the applied field (for the aifferent 
pretreatnents). The magnetization rate was found to cecreas= witn ‘n-reasing 
degree of plastic deformation. Similar conditions were als: Found in 
specimens of Ni and Fe-Si alloy. Fig. 3 shows the effes 

tion dose on the magnetization rate of Ni and Fe-3i alloy The ce 
magnetization rate can be explained oy the slowing down of doma:r 
migration by the defects arising on plastic deformation or radiza 
irradiation. Recovery can be explained either by radiation annesa 
t} = defects with increasing radiation dose, or by a qualitative 
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redistribution of the imperfections in the material with increasing 
radiation dose. There are 3 figures and 7 refetenses: 4 Soviet and 

6 non-Soviet, The three most recent ceferences/ to English-language 
publications read ag follows: DeBloig R. Way Jj. Appl. Phys., 29, 459 
(1958); Galt J. Ks, Phys. Rev., 85, 4 (1952)} Rudbell D. S., Bean C. P., 
J. Appl. Phys., 26, 11, 1318 Cost. 


Fig. 1. Magnetizetion rate of Ni-Cu versus field utrength. 

Legend: (1) deformation 0.15) (2) deformation 0.375 (deformations in nd/1 
unitss renumber of turns on twistin » l + length, @ - diameter of 
speginer.) 5 (3) annealed specimens; Ch. C050 gamma irradiated specimens 
(10° r); (5) specimens irradiated in «& reactor (5°107 r); (6) idem, 

1.5: 10" r)3 (7) idem, 2.5-109 r), ordinates - V, m/sec. 


Fig. 3. Magnetization rate versus radiation dose for specimens of nickel 
(+ - 3) and Fe-si (4 - 7). - 

ese (1), (4) H = 40 oe; (2), (6) H = 24 ve; (3), (7) R= 20 08} 

(5) Be 30 oe. Ordinates - Vy, m/sec; abscissae - radiation dose, r. 
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B125/B108 


AUTHORS s Dekhtyar, I. Ya., and Levina, D. A. 


UNS pari abet MENS EI" cpcenap opts 
TITLE: fhe influence of pressure on the atomis magnetic moments and 
the parameter of exchange interaction in some iron alloys 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no, 4; 1962, 770-773 


TEXT: In order to avoid the experimental difficulties of directly in- 
vestigating the influente of pressure upon the atomic magnetic moments and 
upon the exchange interaction in some iron alloys the authors examined the. 
temperature dependence I. = 1,(1 - £(7/0)) (1) of nagnetic saturation. 


With al /9p = =:hi/JH, (1) leads to the equation 
~My GH = Ee (4m_/m 3p) = T(@1/ot) K/A9p) valid in the range of para- 
processes. I, is the magnetic saturation at o°K, 9 = zA/2k is the Curie 


temperature, z is the coordination number, A is the parameter of exchange 
interaction, Gis the volume magnetostriction. Measurement of the mag- 
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netostriction of the paraprocess at two different temperatures makes it | 
possible to determine 9m,/m 9p and @A/A9p. sof forged and annealed samp~ 


les of Fe + 31% Ni was measured. It increases linearly with increasing 

field strength; calculation with measured data gave (91/27 oggoK 

= -5.55 oe/deg and (41 ,/2T) 5 ,70x = ~ 8.72 oe/deg. Tig. 2 shows the + 

dependence of -9m_,/m Op and -94/Adp on the nickel concentration. The 

crosses mark the exocrimental points found by measuring the atomic moments 

at low temperatures, 9m/m dp has a maximum at a:34% Ni. For p = 10% atm, 
the relative variation AX/K = (1 + (1/a)) 4 m/m, yy 5y of the s-d exchange 


interaction parameter amounts to respectively 0.173 0.353 0.173 and 0.04 
for 31; 34.73. 58: ard 44.9 % of Ni in the alloy; q is the space factor. 
he aasnetie manent changes siightiy with changing eancentration: fhe 
atomic magnetic moments and the parameter of exchange interaction of 
partially ordered alloys are less influenced by pressure than in the case 


of non-ordered alloys. ‘There are 2 figures and 1 table. 
Gard 2/3 : 
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ASSOCIATION: Institut metallofiziki Akademii nauk USOR (Institute of Metal 
Physics of the Academy of Sciences UkrSSz) 


PRESENTED: January 4, 1962, by G. V. Kurdyumov, Academician 

SUBMITTED: January 2, 1962 Be 
. cat/eun cnY/Dur 1] 

‘Pig. 2. 
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B180 


4 B104 
' AUTHORS’: Dekhtyar, I. Ya., Litovchenko, S. G., Mikhalenkov, ¥. gs. 
TITLE: Positron-electron annihilation in ordering alloys 


’ 
‘ 2 


PERIODICAL: : Akademiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1352-1335 
TEXT: Methoas developed in recent years are here used for the first time 
to study the. variation in the maxinuin momenta Py Of conduction electrons 
on the ordering of the alloys Ni,Mn, Cu,Au and CuAu. The alloys differ 


both structurally, and in the elastic stresses of the lattice, which are 
due to the different atomic dimensions. For ordered~atate Cuju Py is 


8.0+107> me, for disordered, 8.99107) me. Similar results were abtained 
with Ni,Mn, but with Cu,au there ig no difference in Pn for the ordered or 


disordered states. N(p) the momentum distribution of conduction electrons 
in the Erillouin zone is plotted from the angular dependence of the 
annihilation photons according to A. T. Stewart (Can. J. Phys., 35, 168 
(1957)) (Fig. 2). The change, in N(p) on ordering primarily indicates 
Card 1/2 _ : 
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? 
compression of the energy levels on formation of the energy gap AE 
(separation of the Brillouin zone into two halvés). Further, as che 
total number of occupied enérgy levels remains constant, Nax P) mist be 


larger for the ordered than the disordered state. The variation in the 
mean kinetic energy of electrons due to change in the degree of long- 
range order is investigated in a manner similar to that employed by 

| | He Jones (Proc. Phys. Soc.,'49, 243 (1937)) for the variation in Fermi 
| energy on the a- and f-phase stabilization of brass. It is found that 
Pn diminishes on ordering. There are 2 figuree. 

t 


ee 


i ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of 
Physics of Metals of the Academy of Sciences UkrSSR) 


PRESENTED: June 8, 1962, by G. V. Kurdyumov, Academician 
SUBMITTED: June 4, 1962... 


Fig - 2 
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Effect af YY 


based alloys. é ; a 
an ae ‘ ! 
s Kae : - 
SOURCE: Metallovedeniye i termitheskaya obrabotka; ate rialy konferentsij po - 
wo. metallovedeniyu i termicheskoy obrabotke, sdést, y g. Odesse v 1960 g. 
Moscow, Metallurgizdat,. 1962, 240-245, ; . 
:TEXT: The paper reports the results of an experimyantal investigation which 
-' extends concepts developed in antecedent literature, including Thompson, D., { 
Homes, D., J. Phys. Chern, Solids, vel, no,4, 1957, 275-278, regarding changeés 


ME) and the coercive. force, 
relaxation (R) of internal stresses (5) in pl 

" Y “quantum radiation, Specimens of ‘fe-Al (2 
.and steel .8 (U8) were tested, Eouilibrium s 
attained by a 50-hr anneal at 1,170°G:. Stri 

» bent to a 60-mm radi 

those of Fe-Al at 620 and 1,200 


: Young modulus ( 


5% 
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Cr specimens was 
0.3 mm thick, was. 
cimens were thus bent 
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: : Effect of y-~radiation on the relaxation of ...- 3/810/62/000/000/009/013 


then cooled in water. The holding times were reduced to a minimurn to avoid any . 
noticeable recrystallization, Upon beriding and subsequent quench (Q) a certain 
stressed state remains fixed. The stress relaxation was observed with reference 
to the change in bending deflection and was measured with a comparator accurate 
to 10 p. A Co source with an activity of 140 curie provided the radiation, Flux 
through the specimen: 1.5-10!! y/cm®.sec, The results are tabulated. It was | 
assumed, for the purposes of the present investigation, that the ME does not vary 
under y-radiation (contrary to existing evidence), Fe-Al alloy specimens bent at 
620° with subsequent water cooling were clamped ina flat vise, and some of the 
specimens were exposed to y-radiation at 20°C. Both specimen batches under- 
went relaxation, but the tests showed that the Y-irradiated specimens experienced 
a greater degree of IS relaxation and the rate of IS <elaxation was greater (graph). 
It is hypothesized thet the defects produced by the y-radiation have sufficient 

_ mobility to migrate to points at which stresses exist and to annihilate with defects 
arising during the plastic deformation znd Q. Such a mechanism would explain the 
IS relaxation accon:plished by the y-radiation. Assurning that for the materials 
tested, the effective scattering cross-section for Y~quanta is approximately equal 


to 0.5-10724 om4 and the maximum y--quanta flux equals 5.4 “1916 7) fom*, then 
the number of displacements per unit volume will approximate 2.3-10!5om-3, 
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: This number of displacements formed corresponds to x specified % of change i. 

. Thus, itis concluded that radiation interacting with a rnetal will initiate in it dfross- 

relaxation processes and that, since the number of defects formed increases fe 

Stecply with the energy of the Y-quanta, the effect of y4radiation in IS relaxation 
wilt also increase in intensity. There are 3 figures, 1 table, and'4 references 


(3 Russian-language Soviet and the 1 English-language ug reference cited in the 
text), va ear : wi 


-), Effect of y-rddiation on the relaxation of 
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TOPIC TAGS: strength of metals, ductility, crystal lattice, dislocations, metal 
failure, strain hardening, solid solution, microstress, lattice defect, plastic 
strain, relaxation, polygonization, recrystallization, grain gronth | 


PURPOSE AND COVERAGE: This ccllection of articles is intended for scientific 
personnel ami for engineers ard metals physicists; it slso may be useful to stue, 


Gents at metallurgical and machine-tuilding vuzes, The results of study of 
crystalelattice imperfections and the dislocation theory of metal failure are 
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presented, Contemporary concepts of the nature and mechanism of different weake 
ening processes in metals are expourced, es well as presenteday thinking concer= 
ning the effect of impurities on the kinetics of the weakening processes, The 
articles in this collection are principally the original results of research 
performed in recent years at the Institut Metallofiziki AN USSR, 
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ed wire is significantly greater than for a free saniple. The interaction of vacan- = 

- “gies with dislocations causes deformation which is-acoumulated ‘during ‘repented heating awl’. EM 
-cooling cycles, The functional bond between plastic. deformatioz. and thermal hasdening. 0 2) B 

iste general character when the data for wire samples are examined, During: . - 5 


| > therstjocyslie ‘treatment, the laws of deformation indicate the esiential role of vacancies 

which) by reticting with dislocations, determine the mechinism of the investigated prewers, - 

~~ Gontiauous references are made to the work and conclusi¢ns of warlier published papers. | 
-O art, hes: 1 table, 3 figures and 4formulas.’ _. ae cae oe 
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» AUTHOR: Dekhtyar, I. Ya{Doctor of technical sciences); Shalayev, A. M. 
; ‘CITLE: Increase of atomic mobility in alloys as a result of gamma irradiation ; 


., SOURCE: AN UkrSSR. Institut metallofiziki. Sborniknauchry*kh rabot, no, 18, 1964, 

| | Voprosy* fiziki metallov i metallovedeniya (Problems in the physics of metals and physical : 
' metallurgy), 26-31 : 

! TOPIC TAGS: atomic mobility, nickel manganese alloy, alloy electrical resistance, 

i}; Imanganese concentration gradient, gamma irradiation, radiation dosage effect, alloy 

tit conductivity, Gamma ray 


' annealed 1 hr, at 1000C (to produce a Mn concentration gradient on the sample surface by 
|.' ‘high temperature, vacuum evaporation) and irradiated (Co69 source, 5, 9-10 3 gec™4) in 
|! doses of 1, 08 104 or 2, 44° 10% curie/kg at a rate of 3.23107 curie/kg- sec, Electrical 

ii. resistance was measured (temperature constant to + 0.02C, raeasurement error + 0. 05%) 


! 

a 

it ABSTRACT: Samples (100 x 1x 0.035 mm) of a Ni alloy containing Mn (10 at .%) were 
\ 
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to verify the assumption that changes in tho physical properties of irradiated non- 
equilibrium systems are related in part to an increase in atomic mobility, The results 
{i obtained (0.4731, 0.4743 and 0.4750 — all +2. 10- 10-4 — ohms for the initial state, small | 
and large radiation dose, respectively) indicate an almost linear increase in resistivity : 
| with dosage. Samples without a concentration gradient did not exhibit a similar variation | 
| in electrical resistance when irradiated. Analysis indicates that the net effect; of anin- . 
; crease in atomic mobility during irradiation and the formation of an excess defect con- 

' centration is equivalent to an effective increase in temperature. Orig. art. has: 14 equa- 
| tions and 1 graph, 
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| point, electron spin, spin cluster,. Fermi boundary - i 


2. MBSTRACT: On the basts of previous work, the traniltion from the nikiiercumaguetic bo the 
:. { javamagnetie state, which is accompanied by a change £1 the density of electron states;. - re 
oteene ‘Would be expected to have.a definite effect on the form.of the anguli: distribution ofthe y. 3. 
: | cuenta, arising during the annihilation of positrons by.clectrons. ‘The present authors, 
exefore, studied the annihilation of positrons by electrons in 99.8'§ pure polycrystalline | 

. t ; gadolinium during transition through the Curie point (239K). A. cornmparison ol the soe, bal ss 
; tistribution of. the Ua rah sadam at oi and 200, heidi aera to the peor cai Q a 
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~ 1 paramagnetic states, respectively, showed that the density of states at the Fermi boundary — 
_- dnereases by about 15% on passage through the Curie point (seq Fig. 1 of the Enclosure). 
‘|The agreement between these findings and the changes in certain other physical properties 
-{ of gadolinium during magnetic transformation indicates that all these effects are due to a 
' change in the state of the electrons resulting from the change in the characier of spin 
| ordering at the Curie point; below. this point, thers ig dizitant ordering of parallel spina, 
| while above it there is cloze ordering, resulting in spin cluste::s. It is poialed out, however}, 
~ ;, that detailed analysis of these effects is made difficult by the contribution of the lower Utes 
t 
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‘SOURCE: "AN UkrSSR. “Institue metallofizik bornik ‘adlichnykh. reudov ee Wye 
1964," yooreey. fiziki. metallov. i netallovedartya r oblens in the pitaieg “of ae : 
. and. Physheel. metallurgy), ; : 4. 


Yl TOPIC. ‘TAGS: “yaeaney;’ ‘hardening: teuperatur eating ‘eentiis cycle, nickel’ qe ae = 
plastic detormst ioe, sonihttationy, dislocat: at:loy,: agact aorta cyclic haat. treatment : 
annealing Le eae Rie Saeco of 


<aBermdmn “Based « on an » investigation’ of th 


with ‘the hardening. temperature: ‘and. the nupberr of “heating - cooling guclens area 

msjor factor in the mechanism of the ' ‘process. thet: occur during cyclic annealing. 

These. findings c coincide with: those Of Takamsra ‘(Acta mits, 1961, 9, 547), Experi- = 
7 tha pply ing: an invariable number Of - 
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By Legtarorpana OF 4 et Ieper iaens: affects: ‘elongation, Ben- = : 
: ’ ction. measuremen 5-0 icisiens. attaished at both ends: showed. 
that, - ‘under similar hardening: ‘conditions’: the belative changes in. e'longation ex- 
ceed those: of unattached Specimens considerably, . a:fadt attributed to the dif- 
ference: in the character.of. thermal’ ‘stresses, : The. functional relationship be~s 
tween- ‘plastic deformation and harderting- ‘Tempe tures. {see Figs, l and-2-0f the En- 
3 closure) ‘ds of a general. mature. in the case:of wire reds, The excess concentra-~ 
| tion of vacancies, which’ forn : under: the. influence of high-temperature quenching, 
undergoes annihilation during ‘the: interaction. with: dislocations. The probability. 
of vacancy formation and that of annihilation on dislocations are not equal since — 
the former. is determined ‘by: the. energy of ‘var aney: fornuition and the iatter by the - 
activation: energy § displacement .~ The autho #conelide: that™ the mechanism: of the - 
process is determ d -by:: the. interaction betwen vacancies and dislcications: which - 
causes incremented deformation ‘urtider: the. influence. of x+epeated heating “ cooling 
"cycles, bidele gia has: 3 Figures, 1 fable find 4 formulas. 
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TITLE: Annibilation of positron and electrons in plastically deformed spectra 


‘SOURCE: AN SSSR. Doklady*, ve 156, no. 4, 1964, 795-798 


H 

: { 

, TOPIC TAGS: electron positron annihilation spectra, plastically deformed metel, 
nickel iron alloy, electron energy distribution ; i 7 i 

: { 


- ABSTRACT: © The authora used the method of electron~positron annihilation in ; 
metals for the study of the effect of plastic defomnatiion on electronic, structure, | 

' Since the annihilation spectra gives information about the energy distribution of 

: electrons in metals. The study was conducted on nickel and iron-nickel alloy of 

. invar composition because the physical properties of there metnis ave: detemined 

_ by the interaction and distribution of d- and s-electrons » and because the contri- - - 
_ bution of d-electrons to the annihilation spectra is considerable. ‘The method was ° 

_ described by the authors earlier (Woprosys fiz. met. i. metalloved, mo. 12, 46 ; 
:(1961)). The positron source was Na“. The specimen wore deformed Dy wolling to; 

about 75% and were annealetl in argon at 9500 for 3 hours. The angular distribution 
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! of gamma-rays was measured with a scintillation counter. In the region of ; 
‘maximum, the annihilation radiation. was Jaxger for devomed specimen than for the 

, annealed ones. The results are qualitatively interproted in tems of the influence 
jof the redistribution of s- and d-electrona in the distorted regions of the ; i 
/ crystals around dislocations , and a subsequent redisticibution of electronic : [ 
jmomenta. Orig. art. has: 1 figure. é ae H 
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TITLE: A study of the processes cf diffusion and oxidation in the alloy 
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17, 1963. Voprosy* fiziki metallow i metallovadentya, 132-137 


‘TOPIC TAGS: thermal fatigue, heat treatment, flaw formation, chromium diffusion, 
nickel diffusion, volatilization, concentration gradient, cxidation, alloy : 
ZhS-6k, cyclic heat treatment, radioactive isotope, diffusion 


ABSTRACT: The number of cycles of heating and cooling before the appearance of 
cracks is usually taken as a measure of thermal fatigue. After studying the 
dynamics of the appearance of cracks using the roentgenographic (X-ray) wethod, 

. V.I. Arkhirov noted that it is preceded by the development of block structure 
and the bending and buckling of blocks. One must assume that diffusion with - 
high temperature conditions and cyclic stresses plays an important, if not 
ce? role. . Diffusion and cyclic stresses lead to the separation of a 
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i second phase (carbides and intermetalloids) into a finely-dispersed state, and 
in addition, to the redistribution of elements between t:he body of the grain 
and the border zones; thus, these two processes do have a substantial influence 
on the durability of materials. As a rule, cyclic heat treatment has a nega- 
tive effect on the mechanical characteristics of materials: with an increase 
in cycles, durability decreases. The diffusion of Gr and Ni in the alloy ; 
zhS-6k was investigated by vaporization in a vacuum and by radioactive isotopes. 
, If one of the components of an alloy has a comparatively high vapor tension, it 
: will be easily vaporized when heated in a vacuum. As a result of this vapori- 
, zation, a gradient of concentration will form in the alloy, and this component 
! will evaporate from the surface to the extent that the substance mh Peed at the 
: surface by means of diffusion. Measuring the quantity of evaporated substance, 
it is possible to determine the coefficient of diffusion of the component with 
high vapor tension, Calculations of this coefficient were made according to 
' the formulas given by Grinberg and leter made more precise and tabulated by 
.  Herzricken and his associates. For instance, knowing the percentage of Cr in 


an alloy it\is possible to determine ite absolute weight in a given aample.. 
The change in the weight of the sample during heat truatmests reaulte, 
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it ie assumed, from the evaporation of the volatile element Chromium. There-_ 
fore, it is possible to determine the coefficients of diffusion of Cr at 
various temperatures, In this particular case, the coefficients of diffusion 
were obtained for 5 temperature points between 1273 and 1423K, To deteraine _ 
the energy of activation of the process of diffusion of the alloy under inves- 
: tigation, the dependence of the coefficient of diffusion On temperature was 
! utilized, High values of the energy of activation of diffusion of the alloy 
under investigation and its comparatively low coefficients of diffusion showed 
that this alloy to a considerable degree resints softening at high temperatures, 
Diffusional annealing of the samples was carried out in a quartz tube pumped 
out, filled with Argon and placed in an electric furnace, The oxidation of 

the alloy ZhS-6k at constant temperature was investigated. A special instal- 
lation which permits weighing samples vithout taking them out of the furnace 
was developed to investigate the alloy for isothermic oxidation. Hence, 
continuous annealing and continuous observation of changes in weight due to 
oxidation was assured, Table I of the Enclosure shows the time-temperature - 
‘weight interrelation for three temperature points, The curves are in accor- 
dance with the law of parabolic oxidation, In contrast to the results of 
continuous heating, a decrease in the weight of sasples dependent on the time 
Of treatment: took place in conditions of cyclic heat treatment, The weight 


Card 3/5 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6 


ACCESSION NR: AT4010697 


decreased because of the breaking away of oxides at the moment of a sharp 
change in temperature, Comparison of results obtained from our alloy with 

the data about oxidation obtained from Nichrome (Ni-Cr-Fe alloy) showed that 
at 1373K the speed of oxidation of ZhS-6k ig approximately 1.5 times less than 
that 02 Nichrome under similar conditions. Orig. art. has: 3 formulas, 4 - 
figures, and 2 tables, 
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